Substantia nigra control of basal ganglia nuclei.
The substantia nigra, located in the ventral mesencephalon, is one of the five nuclei that constitute the basal ganglia circuit, which controls voluntary movements. It is divided into the pars compacta and the pars reticulata, which mainly contain dopaminergic and GABAergic cells respectively. Here we overview the electrophysiological properties of these substantia nigra neurons in the pars compacta and reticulata, together with their synaptic connections, and discuss the functional effects of dopaminergic and GABAergic inputs within the basal ganglia. We also examine the phenomenon that when a deficiency of dopamine (DA) occurs (e.g. in Parkinson's disease), there is an aberrant synaptic plasticity in the basal ganglia. Moreover, we point out that the appearance of an altered pattern of neuronal firing (beta-oscillations) and synchrony among neurons in the subthalamic nucleus, the internal globus pallidus, and the substantia nigra pars reticulata has been related to motor symptoms and possibly, persistent degeneration of DA-containing neurons. Finally, we believe that, based on pathophysiological data, new and significant targets for therapeutic intervention can be identified and tested.